In Escherichia coli, 4-(phosphohydroxy)-L-threonine and 1-deoxy-D-xylulose 5-phosphate are believed to be direct precursors of vitamin B6(B6), and 1-deoxy-D-xylulose 5-phosphate synthase (Dxs) and transketolase could catalyze the formation of each precur sor. In this report, the possible involvement Dxs and transketolase (Tkt) in B6 biosynthesis in Bacillus subtilis was investigated. The gene disruptant of tkt and conditional mutants of dxs were constructed, and their ability of B6 biosynthesis was examined. It was found that the tkt disruptants retain the ability to synthesize B6. The conditional mutant of dxs synthesized the same amount of B6 per dry cell weight as the wild-type strain. Therefore, it is very likely that neither Dxs nor transketolase is involved in B6 biosynthesis in B, subtilis.
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The de novo biosynthesis of vitamin B6 (B6) has been mostly studied with a Gram-negative bacterium, Escherichia coil, and strong evidence for the synthetic pathway has been reported. According to enzymatic and isotopic labeling experiments, glycolaldehyde (GA) was identified as a precursor (1-3). 4-(Phosphohy droxy)-L-threonine (4-HTP) and 1-deoxy-D-xylulose 5 -phosphate (DXP) were also reported as precursors of B6 (4) (Fig. 1) . 4-HTP is synthesized via an intermediate, D-erythrose 4-phosphate by transketolase (TktA, B), phosphoserine aminotransferase (SerC), and some other enzymes. DXP is synthesized from pyruvate and glyceraldehyde 3-phosphate by 1-deoxy-D-xylulose 5 phosphate synthase (Dxs). However, the possible in volvement of 4-(phosphohydroxy)-L-threonine and 1 -deoxy-D-xylulose 5-phosphate in B6 biosynthesis in mi croorganisms other than E. coil, still remains unknown. We have reported several lines of evidence regarding the B6 biosynthetic pathway in Gram-positive bac terium, Bacillus subtilis, yaaD, and yaaE, of which obvi ous homologues do not exist in E, coil, are involved in B6 biosynthesis (5) . GA is probably not a precursor of B6 in B. subtilis (6) . SerC is not directly involved in the biosyn thesis in B. subtilis (7) . The involvement of the homo logues of yaaD was also reported in microorganisms other than B. subtilis (8) (9) (10) . These reports suggested that there are at least two kinds of B6 biosynthetic path way among microorganisms.
We have investigated whether or not the genes in volved in B6 biosynthesis in E, toll are also involved in that in B, subtilis. Here, we report neither Dxs nor Tkt is * To whom correspondence should be addressed . tabolized to 2-C-methyl-D-erythritol 4-phosphate by 1 -deoxy-D-xylulose 5-phosphate reductoisomerase (Dxr) (13) . If DXP is a precursor of B6 in B. subtilis, it could be expected that the inactivation of Dxr would lead to the accumulation of DXP, and DXP flux through B6 in creases. Alternatively, if the expressional level of Dxr is increased, DXP flux through 2-C-methyl-D-erythritol 4 -phosphate is increased, and therefore, the amount of B6 synthesized is decreased. To examine the above specula tion, a conditional mutant of dxr was constructed in the same manner as the conditional mutant of dxs, and its characteristics were examined. It was found that the conditional mutant of dxr showed almost the same characteristics as the dxs mutant. 
